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Evaluation of Skin Perfusion After Nipple-Sparing Mastectomy by Indocyanine Green Dye

Satoru Yamaguchi, Takao Harashina, Jean Yves Petit* (Department of Plastic and Reconstructive Surgery, Saitama
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The aim of this study is to investigate the blood supply of the normal nipple-areola complex (NAC) and the
spared nipple-areola complex after a nipple-sparing mastectomy by the analysis of the fluorescence resulting from
the indocyanine green dye (ICG) injection. At European Institute of Oncology (Milan, Italy), the nipple-sparing
mastectomy is a subcutaneous mastectomy which spares a small glandular tissue underneath the areola to preserve
the blood supply of the NAC, associated with intraoperative radiotherapy of the remaining glandular tissue. From
December 2002 to July 2003 we performed the ICG analyses in 10 monolateral nipple-sparing mastectomy cases
(10 healthy breasts and 10 postoperative breasts). In all cases, the resulting fluorescence was registered in three
different zones: surrounding mammary skin, areola, and nipple. The slope of the each fluorescence curve was
measured. On the healthy breast, the nipple showed a very high perfusion compared with other zones. On the
contrary, after the mastectomy the fluorescent pattern was completely altered, being the perfusion of the nipple
very low. The perfusion of the surrounding mammary skin was not so changed after surgery. Even more, the
perfusion was superior than the healthy breast. In conclusion, these preliminary cases confirm the applicability of
the ICG technique to evaluate the perfusion of the healthy and spared nipple-areola complex after surgery. In the
future, we can apply this technique to estimate the future-results just after a nipple-sparing mastectomy to avoid
NAC necrosis and hypoprojection of the nipple.
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Table 1. Patients and clinical results

No. Age Cancer type Clinical results

1 47 DIC OK

2 42 DIC OK

3 35 DCIS OK

4 39 DCIS Hyperchromatosis

5 49 DCIS OK

6 44 DIC Nipple hypoprojection

7 37 DIC OK

8 55 Benign Nipple hypoprojection

9 54 DIC Nipple hypoprojection
10 35 DIC Nipple hypoprojection
DIC : Ductal invasive carcinoma

DCIS: Ductal carcinoma in situ
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Fig. 1. Zone 1: a cicular area of 10 mm in diameter, placed
on the superior areola, Zone 2: a circular area of 5 mm in
diameter, centered on the nipple, Zone 3: a square area, 50 mm
in length each side, placed on the superior mammary skin.
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Fig. 2. Intraoperative detection of the resulting fluorescence.
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Fig. 3. Fluorescence intensity curves at the healthy breasts.
Red line: fluorescence in Zone 1, areola. Blue line: fluorescence
in Zone 2, nipple. Green line: fluorescence in Zone 3, mammary
skin. Yellow line: control.
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Fig. 4. Average and standard deviation of the slope of each
fluorescence curve at the healthy breasts.
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Fig. 5. Postoperative fluorescence intensity curves. Red line:
fluorescence in Zone 1, areola. Blue line: fluorescence in Zone
2, nipple. Green line: fluorescence in Zone 3, mammary skin.
Yellow line: control.
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Fig. 6. Average and standard deviation of the slope of each
fluorescence curve at the postoperative breasts.

Fig. 7. Comparison of the average slope and standard
deviation of each fluorescence curve between healthy breast
and postoperative breast.
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Fig. 8. Comparison of the average slope and standard
deviation of each fluorescence curve between postoperative
normal nipple and hypoprojective nipple.
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